A survey of the frequency of postoperative vomiting in children was conducted over a two-month period. Completed questionnaires were obtained for 1183 patients. The important findings were a lower incidence of vomiting in children under three years of age and a significantly increased incidence of vomiting in patients premedicated with paparveretum and hyoscine. This clinical review highlighted areas where improvements could be made, particularly in the management of patients who vomit frequently. It also provides information which can be usedfor setting up more detailed controlled studies.
procedures, and anaesthetic techniques for herniotomy and orchidopexy.
RESULTS
Completed returns were obtained from 1183 patients.
Age
The number of patients and the percentage vomiting in each age group is shown in Figure  1 . The incidence is lowest during the first three years and then varied between 42 and 51 per cent until puberty. 2. Sex incidence 41.2 per cent of boys vomited compared with 42.5 per cent of girls. The average number of vomiting episodes was 1.07 and 1.15 r.:spectively. Table 1 shows that 690 of the 1183 patients did not vomit (58%) and that 184 (15.6070) vomited more than twice. Thirty patients vomited more than seven times. More details of these are given in Table 3 . 
Frequency of vomiting

Influence of premedication
The patients were divided into four groupsthose who had no premedication, those who had either papaveretum and hyoscine, trimeprazine (Vallergan), or various other drugs. Table 2 shows that the incidence of vomiting with papaveretum and hyoscine, was very significantly greater (p < 0.01) than in the other groups having no premedication or receiving trimeprazine. Table 3 shows the relationship of the operation to the number of children who vomited more than seven times. Excessive vomiting (seven or more times) occurred in less than 7 per cent in any age group. Sixteen patients had halothane anaesthesia and fourteen had thiopentone, relaxant, nitrous oxide anaesthesia. Twenty-eight patients had papaveretum and hyoscine premedication and two had no premedication. Ten of the patients vomited soon after oral fluids. Despite continued vomiting only two of these were given intravenous fluids. Only eight of the thirty patients in this group were given an antiemetic which was metoclopramide on each occasion. 6. Table 4 groups the patients according to operations or surgical specialty procedures. It includes only those groups with eighteen or more patients. It shows that the incidence was highest with cardiac catheters and squints, but that over fifty per cent of patients vomited following herniotomy, tonsillectomy and adenoidectomy, and orchidopexy. It is notable that the incidence is lowest in patients with burns who often had ketamine supplemented by intravenous morphine and nitrous oxide. 7. Duration of anaesthesia Table 5 shows the incidence of vomiting for anaesthetics lasting less than 30 minutes, 30 to 60 minutes and over 60 minutes. The percentage of patients who vomited was significantly less for the first group.
Frequent vomiting
Anaesthetic technique
This was not analysed for all cases because there were too many variables. It was noted that the highest percentage who vomited was a group having cardiac catheterisation, 16 of whom had papaveretum and hyoscine premedication followed by trichlorethylene. This group had the greatest number of episodes of vomiting. Table 6 shows the influence of various techniques on the average number of vomiting episodes in 136 boys having herniotomy or orchidopexy. Vomiting was less in those having ilioinguinal block with general anaesthesia but the reduction was not statistically significant with the numbers studied. These were given to 52 patients (4.4070) . Metoclopramide was used in 42 and prochlorperazine in eight patients. It was not possible to determine from the information collected how effective these were in preventing further vomiting. DISCUSSION A brief review of the physiology and pharmacology is pertinent to the discussion of postoperative vomiting.
Vomiting is the forceful expulsion of gastrointestinal contents through the mouth. Borison and Wang demonstrated that the vomiting centre in the lateral reticular formation has a chemoreceptor trigger zone lying adjacent and superficial (nearer the fourth ventricle) to it through which centrally acting emetic substances stimulated the vomiting centre itself.! These substances include morphine and related analgesics, anaesthetics and cardiac glycosides. Drugs which suppress these areas, such as the phenothiazine derivatives (prochlorperazine, promethazine), droperidol, hyoscine and atropine, have antiemetic properties. Metoclopramide has some central action but also stimulates peristalsis. It has a shorter duration of action than droperidol and the phenothiazine derivatives. Other afferent stimuli affecting the chemoreceptor trigger zone come from the biliary tract, the gut and the labyrinthine system. Psychic and emotional responses, such as apprehension, may act through the vomiting centre. 2 Postoperative vomiting is a common occurrence following anaesthesia in children, especially after three years of age when the incidence may exceed 40 per cent. The question is "How much does it matter?"
Many patients have only one or two vomits which, in some procedures, such as tonsillectomy, eliminate swallowed blood from the stomach. These episodes often do not disturb the patient greatly but could be hazardous if they occur when the patient is still unconscious or if the larynx is anaesthetised with local anaesthetic, increasing the risk of aspiration of vomited gastric content.
Postoperative vomiting becomes a significant complication when it distresses the patient and makes him feel miserable. It also puts tension on the wound and may contribute to wound dehiscence following abdominal surgery, and it leads to dehydration due to fluid loss or lack of fluid intake.
One significant finding in this survey was that papaveretum and hyoscine premedication which was commonly used was associated with a significantly higher incidence of vomiting (54 per cent) than the other types of premedication or no premedication (less than 25 per cent).
This agrees with the findings of Smith and Manford who reported that pre-and postoperative papaveretum caused the highest incidence of severe vomiting (three or more times) in a large series of children undergoing tonsillectomy. 3 It is not surprising that opiate premedication was associated with a high incidence of vomiting because opiates stimulate the chemoreceptor trigger zone. A reduction in dose of morphine has been shown to be associated with a lower incidence of vomiting,4 and maybe the dose of papaveretum commonly used should be reduced from 0.4 mg/kg to 0.3 mg/kg. Narcotic analgesics have also been shown to delay gastric emptying. s
The high incidence of vomiting with papaveretum and hyoscine plus the fact that children generally do not like injections raises the question whether this premedication should continue to be used. Omnopon and scopolamine in combination have long been regarded in our hospital as the drugs which produce the most consistently tranquil patients arriving in the induction room. The euphoric effect of papaveretum plus the amnesic effects of hyoscine, which also has some antiemetic action,4 are the ingredients of an effective premedication. It also provides analgesia which constitutes part of the thiopentone, relaxant, nitrous oxide anaesthetic.
Formerly many patients in our hospital underwent cardiac catheterisation under sedation with papaveretum and hyoscine. The alternative of very light anaesthesia with trichlorethylene in air or oxygen was also used because it was a technique which produced the least disturbance of cardiovascular function. The combination of the two methods was introduced without the realisation that opiate and trichlorethylene together cause the highest incidence of vomiting after anaesthesia. 6 ,7 This observation reported twenty-five years ago was confirmed in this study, and has led to a review of our techniques of anaesthesia and sedation for cardiac catheterisation.
The low incidence of vomiting in burned patients having debridement and grafting confirms the findings of an unreported study done in our department with ketamine where the incidence of vomiting was five per cent in burns, ten per cent in other unpremedicated patients and twenty-eight per cent in patients receiving opiate premedication having other procedures. The generally lower incidence of vomiting with ketamine suggests that it is less Anaesthesia and Intensive Care, Va!. X, ,Vo. 4, Novemher, 1982 emetic than other anaesthetics, or may even have anti emetic properties.
Postoperative vomiting is a complex subject to study because there are so many variables. These relate to the patient (age, sex, previous history of vomiting, disease and build), the anaesthetic (elective or emergency, premedication, drugs used, and duration), the operation (site, presence of nasogastric tube) and postoperative factors such as movement, drugs given and the timing of food or fluid intake. 8 Few studies of this magnitude have been undertaken in children. The present survey only gives an overview but has proved useful in defining areas where our clinical practice can be reviewed in an effort to improve patient care.
Vomiting was less in patients having anaesthesia of less than 30 minutes' duration. This could be due to a number of factors but more patients in this group had other premedicant drugs than papaveretum and hyoscine.
Changes in the premedication patterns have occurred and more oral premedication is being used. These changes have been stimulated by: 1. the finding of a higher than expected incidence of postoperative vomiting with papaveretum and hyoscine, 2. a clear message from the nursing staff and indications from children surveyed in our day surgical unit, that the premedication injections are not popular with the patients. The other important question raised is, "When does one treat postoperative vomiting?" The routine use of antimetics following most procedures seems unnecessary. Almost eighty-five per cent of children in this study did not vomit or only vomited once or twice. On the other hand, strabismus surgery is commonly considered to cause a high incidence of postoperative vomiting and this is borne out in this study where 76 per cent of the patients vomited. A routine anti emetic for these patients may therefore be justified.
Recurrent, frequent and distressing vomiting should be treated with an antiemetic. Consideration should also be given to intravenous fluid therapy in severe cases. It was notable in this series that treatment was neglected in many of the more protracted cases. This demonstrated a further aspect of patient care that can be improved.
CONCLUSIONS
This paper provides information about postoperative vomiting on a large sample of children. It shows that children under three years of age have a relatively low incidence of vomiting. Premedication with papaveretum and hyoscine significantly increases postoperative vomiting compared with nonopiate premedication and no premedication.
As a review of clinical practice it highlights the need to modify the methods of anaesthesia for certain procedures, particularly cardiac catheterisation, and the postoperative management of patients who vomit repeatedly.
Thirdly, it provides information regarding some of the factors which influence postoperative vomiting which can be used in drawing up protocols for further detailed, controlled studies in children.
